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Applicants appreciate the Examiner's thorough review of the present application, and 
respectfully request reconsideration in light of the preceding amendments and the following 
remarks. 

Claims 1-4 and 11-20 are pending in the application. Claims 5-10 have been cancelled 
without prejudice or disclaimer. Claims 1 and 11 have been amended only to improve claim 
language without otherwise touching the merits. Claims 12-20 have been added to provide 
Applicants with the scope of protection to which they are believed entitled. The Abstract has been 
amended to be compliant with commonly accepted US patent practice. No new matter has been 
introduced through the foregoing amendments. 

The Office Action does not include a copy of the PTO-1449 submitted with the information 
disclosure statement filed December 10, 2001. Applicants respectfully request that the information 
submitted in the above identified IDS be considered and a copy of the PTO-1449, with the 
Examiner's initial(s) placed adjacent to the citation(s) on the PTO-1449, be returned to Applicants' 
representative in the next office communication. 

The Examiner's acknowledgement of the priority claim and receipt of the certified copy of 
the priority document submitted December 10, 2001 is respectfully requested. 

The claim objection is believed overcome in view of the above amendments. 

The 35 U.S.C. 103(a) rejections of claims 1-11 as being unpatentable over Grigg (U.S. 
Patent No. 6,506,681) is traversed, because the reference clearly fails to teach or suggest all 
limitations of the rejected claims. 

The characteristic feature of the present invention is that the ultraviolet tape attached to a 
first surface of a wafer is irradiated with ultraviolet light to relieve the adhesive stress prior to a 
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lapping procedure, and the first surface of the wafer is placed on a lapping jig with the ultraviolet 
tape attached thereto, and the binder is applied to an upper surface of the lapping jig, then the first 
side of the wafer is bonded to the lapping jig via the binder, wherein the temperature of the lapping 
jig is controlled within a usable temperature range of the ultraviolet tape that causes the binder to 
melt, but is lower than the deformation temperature of the ultraviolet tape, thereby preventing 
deformation of the ultraviolet tape. 

The object of the invention is to provide a process of lapping a wafer, which can overcome 
the problems caused by inherent adhesive stress and wafer deformation caused by the condition of 
the lapping jig. The present invention also overcomes the problem of the prior art where ultraviolet 
tapes can be used only for wafer grinding, but cannot be used for wafer lapping. In accordance with 
the present invention, UV tapes can now be used for wafer lapping. 

Grigg fails to render the invention of independent claims 1 and 1 1 obvious for the following 
reasons. 

First, Grigg fails to teach or suggest the claimed lapping step. See claim 1, line 3 from 
bottom and claim 11, line 4 from bottom. The Grigg patent in the portions cited by the Examiner 
teaches only grinding . Lapping and grinding are completely different processes as defined in the 
present specification (the paragraph bridging pages 7-8) and widely understood in the art ( see , for 
example, the highlighted' portions of attached Exhibit A and Exhibit B). Accordingly, the 
Examiner's statement that Grigg discloses lapping in page 1, lines 12-13 from bottom of the Office 
Action, is erroneous and should be withdrawn. 

Second, Grigg clearly fails to teach or suggest both the claimed UV tape and binder. See 
claim 1, lines 4 and 9, and claim 11, lines 3 and 12. The unique feature of the present invention of 
using both UV tape and binder in wafer processing in order to simplify the manufacturing process 
and minimize wafer damages is not disclosed or suggested in the applied reference. Grigg teaches 
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using UV tape or binder. See column 2, lines 43-44 (i.e., protective member or submount), lines 
47-49 (i.e., protective member can be UV tape whereas submount can be wax). Thus, according to 
Grigg, UV tape and binder are to be used as alternatives. The reference does not teach or suggest 
using UV tape and binder together in the presently claimed manner. 

For the above reasons, it is believed that independent claims 1 and 1 1 are patentable over 
Grigg. Claims 2-4 depending from claim 1 and should be considered patentable for at least the 
same reasons. Claims 2-4 are also patentable on their own merits since these claims recite other 
features of the invention neither disclosed, taught nor suggested by the applied art. 

As to claim 2, the Examiner has not demonstrated how the claimed step of placing the 
lapping jig on a hot plate for a predetermined period of time is disclosed or suggested by Grigg 
or the knowledge generally available in the art. Clarification is respectfully requested. 

As to claim 3, the Examiner has not demonstrated how the claimed Aqua wax is disclosed 
or suggested by Grigg or the knowledge generally available in the art. Clarification is respectfully 
requested. 

As to claim 4, the Examiner has not demonstrated how the claimed temperature range is 
disclosed or suggested by Grigg or the knowledge generally available in the art. Clarification is 
respectfully requested. 

Applicants respectfully submit that the 35 U.S.C. J 03(a) rejections of claims 1-11 as 
formulated by the Examiner are inappropriate and should be withdrawn. 

New claims 12-14 depend from claim 1, and are considered patentable at least for the 
reason advanced with respect to claim 1. Claims 12-14 are also patentable on their own merits 
since these claims recite other features of the invention neither disclosed, taught nor suggested by 
the applied art. 



9 



Application No.: 10/006,143 Docket No.: 2336-086 

As to claims 12-13, the applied reference fails to disclose, teach or suggest that said 
irradiating step is performed before said lapping step, as recited in claim 12. The Examiner's 
argument in page 2, lines 4-9 from bottom of the Office Action is noted. Applicants respectfully 
disagree with the Examiner's holding that it would have been obvious to irradiate the UV tape of 
Grigg before grinding. In column 3, lines 1-1 1 of the '681 patent, Grigg discloses that it has been 
known in the art, e.g., from U.S. Patent No. 6,030,485 to Yamacia, to irradiate UV tapes with UV 
rays in the drying process , thereby allowing the UV tapes to be peeled off. It is well understood in 
the art that drying is conducted after wafer grinding . See , for example, the highlighted portions of 
attached Exhibit C. Thus, Grigg as well as the knowledge generally available in the art only teach 
irradiating the UV tapes after wafer grinding. In contrast, the method of claims 12-13 requires 
irradiating the UV tapes before wafer lapping. Claims 12-13 are thus patentable over the art. 

As to claim 13, the applied reference fails to disclose, teach or suggest that said irradiating 
step is performed before said bonding step. 

As to claim 14, the applied reference fails to disclose, teach or suggest that, in said bonding 
step, the ultraviolet tape is bonded to the lapping jig via the binder, at least because the art fails 
to teach or suggest using UV tape and binder together. See also Fig. le of the instant application. 

New claims 15-17 depend from claim 11, and are considered patentable at least for the 
reason advanced with respect to claim 11. Claims 15-17 are also patentable on their own merits 
since these claims recite other features of the invention neither disclosed, taught nor suggested by 
the applied art, as discussed above with respect to claims 12-14, respectively. 

New independent claim 18 is patentable over the applied art of record at least for the reason 
advanced with respect to claim 12. 

New claims 19-20 depend from claim 18, and are considered patentable at least for the 
reason advanced with respect to claim 18. Claims 19-20 are also patentable on their own merits 
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since these claims recite other features of the invention neither disclosed, taught nor suggested by 
the applied art, as discussed above with respect to claims 13-14, respectively. 

Each of the Examiner's rejections has been traversed. Accordingly, Applicants respectfully 
submit that all claims are now in condition for allowance. Early and favorable indication of 
allowance is courteously solicited. 

The Examiner is invited to telephone the undersigned, Applicant's attorney of record, to 
facilitate advancement of the present application. 

To the extent necessary, a petition for an extension of time under 37 C.F.R. 1.136 is hereby 
made. Please charge any shortage in fees due in connection with the filing of this paper, including 
extension of time fees, to Deposit Account 07-1337 and please credit any excess fees to such 
deposit account. 

Respectfully submitted, 

LOWE H^PTMAN GILMAN & BERNER, LLP 

Ber^imm J. Hauptman 
Registration No. 29,310 

USPTO Customer No. 22429 
1700 Diagonal Road, Suite 310 
Alexandria, V A 22314 
(703) 684-1 1 1 1 BJH/KL/klb 
(703) 518-5499 Facsimile 
Date: January 7, 2004 
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(57) ABSTRACT 

The present invention provides exemplary methods, systems 
and apparatus that provide improved substrate characteris- 
tics after grinding operations by avoiding or reducing over- 
grind damage to the wafers. In one embodiment, a grinding 
apparatus (100) includes a first spindle (110) having an 
eccentric-shaped abrasive matrix (112) coupled thereto and 
a second spindle (116) adapted to hold a substrate (118) to 
be ground. The second spindle is offset from said first 
spindle such that the abrasive matrix passes through the 
substrate surface center (134) for only a portion of the time 
during grinding operations. 

19 Claims, 8 Drawing Sheets 
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ECCENTRIC ABRASIVE WHEEL FOR 
WAFER PROCESSING 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

This application claims the benefit of the following U.S. 
Patent Applications, the complete disclosures of which are 
incorporated herein by reference: 

U.S. Provisional Application No. 60/264,569 filed on Jan. 
26, 2001; 

U.S. patent application Sen No. 09/808,790, entitled 
"Cluster Tool Systems and Methods for Processing Wafers, 
filed on Mar. 15, 2001; and 

U.S. patent application Ser. No. 09/808,748, entitled 
"Cluster Tool Systems and Methods to Eliminate Wafer 
Waviness During Grinding", filed on Mar. 15, 2001. 

BACKGROUND OF THE INVENTION 

Hie present invention is directed to the processing of 
wafers, substrates or disks, such as silicon wafers, and more 
specifically to cluster tool systems, equipment and methods 
for processing wafers prior to device formation. 

Wafers or substrates with exemplary characteristics must 
first be formed prior to the formation of circuit devices. In 
determining the quality of the semiconductor wafer, the 
flatness of the wafer is a critical parameter to customers 
since wafer flatness has a direct impact on the subsequent 
use and quality of semiconductor chips diced from the wafer. 
Hence, it is desirable to produce wafers having as near a 
planar surface as possible. 

In a current practice, cylindrical boules of single-crystal 
silicon are formed, such as by Czochralski (CZ) growth 
process. The boules typically range from 100 to 300 milh- 
meters in diameter. These boules are cut with an internal 
diameter (ID) saw or a wire saw into disc-shaped wafers 
approximately one millimeter (mm) thick. The wire saw 
reduces the kerf loss and permits many wafers to be cut 
simultaneously. However, the use of these saws results in 
undesirable waviness of the surfaces of the wafer. For 
example, the topography of the front surface of a wafer may 
vary by as much as 1-2 microns (w) as a result of the natural 
distortions or warpage of the wafer as well as the variations 
in the thickness of the wafer across its surface. It is not 
unusual for the amplitude of the waves in each surface of a 
wafer to exceed fifteen (15) micrometers. The surfaces need 
to be made more planar (planarized) before they can be 
polished, coated or subjected to other processes. 

Planarizing processes include lapping or grinding, fol- 
lowed by polishing steps. A lapping process, for example, 
may be performed to control thickness and remove bow and 
"warp of the silicon wafer. The wafer is simultaneously 
lapped on both sides with an abrasive slurry in a lapping 
machine. The lapping process may involve one or more 
lapping steps with increasingly finer polishing grit. The 
lapping process, however, is slow and must be followed by 
careful cleaning and etching steps to relieve stresses before 
the wafer is polished. These additional steps cause the 
conventional method to be expensive and time-consuming. 
Also, the etching process employed after lapping is unde- 
sirable from an environmental standpoint, because the large 
amount of strong acids used must be disposed of in an 
acceptable way. 

In another method, a grinding process replaces the lap- 
ping procedure. A first surface of the wafer is drawn or 
pushed against a hard flat holder while the second surface of 
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the wafer is ground flat. Current grinding technology uses an 
abrasive wheel w ith a circular shaped diamond segment (bit) 
pattern as shown in FIG. 1A. This practice, however, causes 
the center of the wafer to be in constant contact with the 

5 grind segments (FIG. IB). The constant contact in the center 
of the wafer is believed to create excess grinding at the wafer 
center relative to the wafer edge. Such a result tends to cause 
greater subsurface damage near the wafer center. For these 
and other reasons, the above techniques are undesirable. 

io Additional deficiencies in the current art, and improve- 
ments in the present invention, are described below and will 
be recognized by those skilled in the art. 

SUMMARY OF THE INVENTION 

15 The present invention provides exemplary methods, sys- 
tems and apparatus that provide improved substrate charac- 
teristics after grinding operations by avoiding or reducing 
overgrind damage to the wafers. In one. embodiment, an 
apparatus for grinding a substrate according to the present 

20 invention includes a first spindle having an eccentric-shaped 
abrasive matrix coupled thereto and a second spindle 
adapted to hold a substrate to be ground. The second spindle 
is offset from the first spindle. 

In one aspect, the grinder further comprises a rotation 

25 device for rotating the first and second spindles. In one 
aspect, the first and second spindles are adapted to rotate 
such that the abrasive matrix passes through a center of the 
substrate only a portion of the time during which the first 
spindle completes a 360 degree rotation. 

30 Preventing constant abrasive contact with the wafer center 
is accomplished a number of ways in alternative embodi- 
ments. In one aspect, the first spindle has a circular shaped 
surface to which an eccentric-shaped abrasive matrix is 
coupled. In another aspect, the first spindle has an elliptical 
shaped surface. The abrasive matrix is coupled near an edge 
of the elliptical shaped surface. In a particular embodiment, 
the abrasive matrix comprises a diamond bit pattern, 
although other abrasive matrix may be used within the scope 
of the present invention. 

In one aspect of the present invention, grinding systems 
and apparatus further include a translation device coupled to 
the first spindle and adapted to translate the first spindle in 
a back and forth motion, or side-to-side motion. Similarly, in 

45 one aspect the translation device is coupled to the second 
spindle and is adapted to translate the second spindle in a 
back and forth motion, or side-to-side motion. In a particular 
embodiment, both spindles are translated to further ensure 
the wafer center is not over ground or over stressed. 

50 In one aspect, the eccentric-shaped abrasive matrix is 
selected from an elliptical shape and an oval shape. In 
another aspect, the eccentric -shaped abrasive matrix further 
comprises a random abrasive matrix pattern. 

In one embodiment of the present invention, a substrate 

55 grinding apparatus includes a first spindle having an abra- 
sive matrix coupled to a first spindle surface, and a second 
spindle adapted to hold a substrate to be ground. The first 
and second spindles have first and second axii of rotation, 
respectively. The abrasive matrix has a non-circular pattern. 

60 In one aspect, the first and second axii of rotation are 
generally parallel, and the first spindle is offset from the 
second spindle. In another aspect, the first and second 
spindles are adapted to rotate such that the abrasive matrix 
passes through a center of the wafer or substrate only a 

65 portion of the time during which the first spindle completes 
a 360 degree rotation. Again, the abrasive matrix may 
comprise a random pattern abrasive matrix. 
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(57) ABSTRACT 

A method for processing a semiconductor wafer to reduce 
surface roughness. The wafer has two flat, opposite faces 
with a peripheral edge extending around a circumference of 
the wafer between the faces. The method includes, in the 
following order, the steps of burnishing the edge, and 
etching the edge. The step of burnishing is defined by a 
relative rubbing motion between the edge and an abrasive 
appliance to remove damage from the edge, the rubbing 
motion occurring free from any polishing solution or chemi- 
cal slurry. The step of etching includes exposing the wafer 
to a liquid chemical etchant for a period of time to remove 
additional damage from the edge. The method may also 
include, before the other steps, a step of lapping at least one 
face of the wafer to remove semiconductor matter through a 
relative rubbing motion between the face and an abrasive 
lapping plate in the presence of an abrasive liquid slurry. 

16 Claims, 1 Drawing Sheet 
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In yet another aspect, a method according to the present replaced by grinding w ithout departing from the scope of the / 
invention for processing a semiconductor wafer reduces present invention. w ~ l 
surface roughness. The wafer has two flat, opposite faces Following lapping, the peripheral edge of the wafer is 
and a peripheral edge extending around a circumference of burnished to remove semiconductor matter, reducing surface 
the wafer between the faces. The method comprises, in the 5 roughness and embedded imperfections. Burnishing corn- 
following order, the steps of lapping at least one face of the prises rubbing a suitable abrasive appliance along the edge, 
wafer to remove semiconductor matter through a relative tne nibbing motion occurring free from any polishing soiu- 
rubbing motion between the face and an abrasive lapping tion or chemical slurry. Preferably, the step of burnishing is 
plate in the presence of an abrasive liquid slurry. The done using an edge burnishing machine of the type shown m 
peripheral edge of the wafer is burnished to remove semi- 10 US - Pat - No - 5,509,850. In practice, a machine found useful 
conductor matter and embedded imperfections through a * a model NME-68N edge burnisher manufactured by 
relative rubbing motion between the edge and an abrasive Ml P 0X International Corporation, having offices in 
appliance, the rubbing motion occurring free from any Hayward, Calif. In that machine, the wafer is rotatably held 
polishing solution or chemical slurry. The wafer is etched to «» a generally horizontal orientation by a vacuum chuck. The 
remove additional semiconductor matter and embedded is abrasive appHance is a thin flexible tape, about three inches 
imperfections by exposing the wafer to a liquid chemical wide > that is coated with abrasive grit or particles. Tape 
etchant for a period of time. havin g S rit of a specific size may be selected, with available 
~ , . . , , - . ... , . .... sizes ranging from at least 0.5 to 30.0 microns. The mag- 
Other objects and features of the present invention will be . c 1^ J U • J' *1 . 1 » J » »U 
J . , . . . . K t . . A mtude of resulting edge roughness is directly related to the 
in part apparent and in part pointed out hereinafter. abrasive grit size 

BRIEF DESCRIPTION OF THE DRAWINGS ^ abrasive tape is threaded inside the burnishing 

machine on a head that may vibrate generally along the 
FIG. 1 is a flow diagram showing steps according to the circumference of the wafer and simultaneously rotate trans- 
prior art for processing a semiconductor wafer that include verse to the edge, about an axis generally tangential to the 
chemical-mechanical polishing of a peripheral edge; and ^ circumference. The tape is simultaneously fed through the 
FIG. 2 is a flow diagram showing steps according to the head between reels on the machine. Rotation of the head 
present invention for processing the semiconductor wafer permits the tape to engage and burnish the edge over a range 
that include burnishing of the peripheral edge. of relative angles corresponding with the cross sectional 

profile shape of the edge, so that the entire edge is uniformly 

DETAILED DESCRIPTION OF THE 30 burnished. Typically, the head presses the tape against the 

PREFERRED EMBODIMENT edge and cycles in rotation from a nominal position where 

_ . , . , . . . . the tape is vertically oriented, perpendicular to the wafer, to 

Referring now to the drawings and in particular to FIG. 2, itioQS abQUt 6g o m ^ direction away from vertical 

a method for semiconductor wafer processing, including Rotation of the head occurs simultaneously with its vibration 

particularly a method for processing a peripheral edge of a afld whn wafcf rotation about i{& centef A stream of M a 

wafer, * shown The method smooths wafer surfaces and water fe ^ ided tQ CQol the wafcr and eliminale 

removes embedded imperfections to facihtate the installa- abraded matcriadf but there is no slurry with chemically 

tion of integrated circuit devices. actiye agems fa Qtber WQrds> there fa nQ chemical present 

As is well known to those of ordinary skill in the art, a which reacts with the semiconductor material to cause its 

cylindrical, single crystal ingot of a semiconductor material, ^ removal. The step of burnishing may be repeated once or 

such as silicon, is commonly prepared using the so-called several times with tapes of sequentially smaller grit size to 

Czochralski process. In this process, polycrystalline silicon reduce the size of edge damage and improve smoothness, 

is melted in a crucible, a seed crystal is brought into contact MieT burms h mg , the wafer is etched as shown on FIG. 2 

with the molten silicon, and a single crystal silicon ingot is t0 rem0 ve additional semiconductor matter and embedded 

grown by slow extraction. The ingot is sliced, as by using a 45 imperfections. Typically, a liquid etchant comprises an aque- 

conventional inner diameter saw or wire saw apparatus. ous ^lutum of nitric acid> hydrofluoric acid, phosphoric 

Each slice forms a thin, disk-shaped wafer having two flat, add> arjd aQ oxidizing agenl that produces a chemical 

opposite facial surfaces and a peripheral edge extending reaction with silicon. The reaction removes damaged surface 

around a circumference of the wafer between the faces. layers t0 yie j d improved gloss and smoothness. The wafer is 

During the slicing operation, facial surfaces and the edge 5Q preferably immersed in a bath of etchant for a period of time 

receive damage, including microcracks, chips, and rough- ranging from about 1 minute to about 10 minutes, and more 

ness - preferably for about 2 to 3 minutes. As is commonly known 

As shown on FIG. 2, the peripheral edge of the wafer is to one skilled in the art, it is preferable that the etchant be 

profiled. A grinding tool which carries abrasive material, continuously mixed or agitated for the duration of the 

such as diamond, grinds the edge to shape its contour. Sharp 55 etching process. The wafer may be rotated while immersed 

or square corners along the edge are rounded and a selected in the etchant to promote uniform etching across the surfaces 

cross sectional profile is formed. The edge receives damage of the wafer, which is especially preferable if the wafer is 

during this profiling operation, producing additional chips supported during etching by a wafer carrier that obstructs 

and roughness. any portion of the wafer from exposure to etchant. Other 

The wafer is lapped to remove semiconductor matter, 60 forms of etching may be employed without departing from 

improving uniformity of thickness and flatness. A conven- the scope of the present invention. 

tional lapping operation uses an apparatus that simulta- After the step of etching, chemical-mechanical polishing 

neously processes up to 25 wafers. The apparatus effects a on at least one face of the wafer is conducted by effecting a 

relative rubbing motion between a set of rotating lapping relative rubbing motion between the face and a polishing 

plates and the face of the wafer in the presence of an abrasive 65 pad in the presence of a polishing solution or chemical 

liquid slurry, removing material and embedded damage by . slurry. Polishing is one of the more expensive and time 

mechanical abrasion. Lapping may be totally or partially consuming steps in wafer manufacturing. To maximize 
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[57] ABSTRACT 

An apparatus for manufacturing a semiconductor device 
includes a wafer grinding section which grinds a wafer fixed 
on an ultraviolet sensitive tape and a drying section which 
dries the wafer after the wafer is ground. The drying section 
includes an ultraviolet irradiation device irradiating the 
ultraviolet sensitive tape with ultraviolet rays. 
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METHOD AND APPARATUS FOR After being subjected to the grinding process at the wafer 

MANUFACTURING A SEMICONDUCTOR grinding section 18, the wafer 14 is transferred to the drying 

DEVICE section 20 by the transfer machine 6. Then as shown in FIG. 

4, the cleaning liquid is dried using a light source 24 such as 

BACKGROUND OF THE INVENTION 5 a halogen lamp. - 

As described above, after the back grinding process and 

1. Field of the Invention me drying process on the wafer 14 in the wafer grinder 8, the 
The present invention generally relates to a method and an transfer machine 6 extracts the wafer 14 from the wafer 

apparatus for manufacturing a semiconductor device, and grinder 8 and then transfers the wafer 14 to the UV irradia- 

particularly relates to a method and an apparatus for manu- tion device 10. As shown in FIG. 5, the UV tape 16 is 

factoring a semiconductor device for implementing a wafer irradiated with ultraviolet (UV) rays from an ultraviolet 

grinding process on a wafer fixed on an adhesive tape. (UV) lamp 26. 

2. Description of the Related Art A characteristic feature of an adhesive agent provided on 

. . . . , . r the UV tape 16 is that it becomes stiff when irradiated with 

A semiconductor manuf acturing process includes a wafer ^ u|trav f olet ^ by bating the UV tape 16 with 

process and a subsequent wafer grinding process. In the is ±c ultraviolet raySj the adhesive agent will become less 

wafer process, semiconductor elements are formed on one adhesive . facilitates the removal of the UV tape from 

surface (a front surface) of a wafer. In the wafer grinding the wafcr 14 

process, the other surface (a back surface) of the wafer, M shown above, after irradiating the wafer 14 with the 

without any semiconductor element, is ground so as to ultraviolet in the UV irradiation device 10, the transfer 

reduce a thickness of a wafer. However, it is difficult to 20 macn ine 6 extracts the wafer 14 from the UV irradiation 

handle the wafer with reduced thickness since the wafer may device 10 and then transfers the wafer 14 to the remover 12. 

easily break. As shown in FIG. 6, the UV tape 16 is peeled off from the 

Accordingly, a method and an apparatus for manufactur- wafer 14 in the remover 12. 

ing a semiconductor device is required, which makes it In the related art, the back grinding process is imple- 

easier to handle the wafer with reduced thickness and can 25 mented on the wafer 14 using devices 2-12 and processes 

prevent the breakage of the wafer. described above. 

Also, because the semiconductor manufacturing process However, in the related art, devices such as the transfer 

is ever complex, more devices are required for manufactur- machine 6, the wafer grinder 8, the UV irradiation device 10 

mgsemiconchictors.Therefore,thereisaneedforimproving and the remover 12 were required separately in order to 

space efficiency of a semiconductor device manufacturing 30 perform the back grinding process Also, there was a need 

plant. Thus, further miniaturization of the apparatus for io \**f?±r machine 6 in order to mount and extract the 

v e ^ . « . • 1 ■/ water 14 between each of devices 6-12. 

manufacturing semiconductors is also required. . , . , 

n e . & . . 1 j j „ Accordingly, it was necessary to provide a large number 

Referring now to FIGS 1-6, a method and an apparatus of devices ^ within a semiconductor manufacturing plant 

of the related _ art .for ^manufacturing a semiconductor device ^ devices ^ ^ a machine 6 

will be described. FIG. 1 shows a prior device structure for ^ cref there was a blem that a la Nation space 

a back grinding process that performs wafer grinding on the ^ wi(hin ^ , am 

back surface of the wafer. FIGS. 2-6 show a method of transfer machine 6 mounts and extracts the 

implementing a prior back grinding process. ^ £ each ^ a 

As shown in FIG. 1, in the prior back grinding process, the ^ aWc ^ fa required y KtVKtn the extraction of the wafer 14 

back grinding process is performed on a wafer 14 using a ^ ^ uy (ape from the supply casseUe 2 md the 

supply cassette 2, a storage cassette 4, a transfer machine 6 irradiation of the UV tape 16 at the U V irradiation device 10. 

a wafer grinder 8, an ultraviolet (U V) irradiation device 10 ^ cafl cause fl problem siflce ^ adhesiveness of the 

and a remover 12. Hereinafter, each of the above devices yv-sensitive adhesive agent provided on the UV tape may 

will be described in its operation. 4$ ^ change due {Q radiation from a fluorescent lamp. 

The supply cassette 2 is preloaded with the wafer 14 Particularly, when a considerably long time is required 

provided with an ultraviolet sensitive tape 16 (herein after befofe ultraviolet irradiation of the UV tape 16 as in the 

referred to as a UV tape) on the front surface as shown in related ^ the property of the adhesive agent will be greatly 

FIG. 2 (tape laminated). The transfer machme 6 extracts the chaoged by a fluorescent lamp. Accordingly, the adhesive 

wafer 14 provided with the UV tape 16 from the supply 50 agem ^ QQ{ be efficiently stl ff when the UV tape 16 is 

cassette 2 and transfers it to the wafer grinder 8. irradiated by the ultraviolet in the UV irradiation device 10. 

The wafer grinder 8 is generally formed of a wafer causes a problem that the adhesive agent may remain 

grinding section 18 and a drying section 20. First, as shown orj tne wa f er 14 wnen peeling off the UV tape 16 from the 

in FIG. 3, the transfer machine 6 fixes the wafer 14 on a wa f er 14 Dy me re mover 12. 

chuck table 28 provided in the wafer grinding section 18. 55 res idual adhesive agent on the wafer 14 will be 

The chuck table 28 is connected to a vacuum device so as to ^convenient in the following manufacturing process for the 

hold the wafer 14 on the chuck table 28 by vacuum. The semiconductor device. Therefore, in the related art, there 

wafer 14 is fixed on the chuck table 28 with the UV tape 16 wa$ a need fof a c i eaQ i ng process after the removing process 

placed at the bottom. f or removing any residual adhesive agent. This introduced 

Subsequently, a grinding process (back grinding process) 60 aQ additional complexity to the process of manufacturing the 

is performed until the wafer 14 has a required thickness. A semiconductor device. 

grinding tool 22 comes into contact with the back surface (a IMUCKm , M 

surface with no element and provided with the UV tape) of SUMMARY Oh THb INVENTION 

the wafer 14 and then rotates to carry out this grinding Accordingly, it is a general object of the invention to 

process. In order to remove scraps and to cool the wafer 14, 65 provide a method and an apparatus for manufacturing a 

cleaning liquid is supplied to the surface subjected to the semiconductor device, which can satisfy the needs described 

grinding process. above. 
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It is another and more specific object of the present 
invention to provide a method and an apparatus for manu- 
facturing a semiconductor device which can positively peels 
off an ultraviolet sensitive tape (UV tape) from the wafer and 
can reduce the installation space requirement. 
. In order to achieve the above objects according to the 
present invention, an apparatus for manufacturing a semi- 
conductor device includes: 

a wafer grinding section which grinds a wafer fixed on an 

ultraviolet sensitive tape; and 
a drying section which dries the wafer after the wafer is 
ground, 

wherein the drying section includes an ultraviolet irradia- 
tion device irradiating the ultraviolet sensitive tape with 
ultraviolet rays. 
. in the apparatus described above, the wafer grinding 
section implements the wafer grinding process to the wafer 
fixed to ; the UV tape so as to grind the wafer to a required 
thickness. During the wafer grinding process, the wafer will 
not be damaged since the wafer is protected by the UV tape 
fixed thereon. Subsequently, the drying process is imple- 
mented on the wafer in order to dry the cleaning liquid used 
during the wafer grinding. 

Also, the ultraviolet irradiation device for irradiating the 
UV tape with ultraviolet rays is integrated in the drying 
section. Thereby the ultraviolet-sensitive adhesive agent 
provided on the UV tape may become stiff at an early stage 
after the wafer grinding process. Since the wafer grinding 
section and the drying section are provided within the same 
manufacturing apparatus, fight such as light from a fluores- 
cent lamp may not act on the adhesive agent provided on the 
UV tape. 

Accordingly, the adhesive agent does not remain on the 
wafer when peeling off the UV tape from the wafer. 
Therefore, a cleaning process for removing the residual 
adhesive agent is no longer necessary. Thus, the semicon- 
ductor device manufacturing process may be simplified. 

Further, the ultraviolet irradiation device is integrated in 
the drying section. This miniaturizes the apparatus for 
manufacturing the semiconductor device as compared to the 
prior manufacturing apparatus, which included separate 
ultraviolet irradiation devices. Thereby, an installation space 
of the manufacturing apparatus may be reduced within a 
semiconductor device manufacturing plant. 

It is still another object of the invention to provide an 
apparatus for manufacturing a semiconductor device, which 
can implement the drying process and the ultraviolet irra- 
diation process simultaneously and can improve the effi- 
ciency of semiconductor device manufacturing process. 

In order to achieve the above object, the ultraviolet 
irradiation device is provided so as to oppose a predeter- 
mined wafer drying position within the drying section. 

It is yet another object of the invention to provide an 
apparatus for manufacturing a semiconductor device, which 
can improve the efficiency of the drying process. 

In order to achieve the above object, the drying section 
further includes a chuck table mounting the wafer, the chuck 
table having a surface area smaller than that of the wafer. 
Also, the drying section further includes a holder that holds 
the wafer at a predetermined distance above the chuck table 
during the drying process. 

It is yet another object of the invention to provide an 
apparatus for manufacturing a semiconductor device which 
can transfer the wafer without exposing the wafer to light 
such as light from a fluorescent lamp adversely acting on the 
adhesive agent provided on the UV tape. 

In order to achieve the above object, the apparatus for 
manufacturing a semiconductor further includes a transfer 
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machine that automatically transfer the wafer from the wafer 
grinding section to the drying section within the apparatus. 

It is yet another object of the invention to provide a 
method and an apparatus for manufacturing a semiconductor 

5 device which can reduce the time required for the manufac- 
turing process as compared to the related art which imple- 
ments each process separately. 

In order to achieve the above object, the ultraviolet 
irradiation device includes both an ultraviolet lamp and a 

10 halogen lamp. Also, a method of manufacturing a semicon- 
ductor using the above described apparatus for manufactur- 
ing a semiconductor device includes the step of irradiating 
the ultraviolet sensitive tape with ultraviolet rays while 
drying the wafer. 

15 It is yet another object of the invention to provide a 
method and an apparatus for manufacturing a semiconductor 
device, which can reduce an installation space of the manu- 
facturing apparatus within a semiconductor device manu- 
facturing plant, when compared to the related art. 

20 In order to achieve the above object, the drying section 
further includes a remover which peels off the ultraviolet 
sensitive tape from the wafer, the ultraviolet sensitive tape 
having been irradiated with ultraviolet rays by the ultraviolet 
irradiation device and having become stiff. Also, the method 

25 of manufacturing a semiconductor further includes the step 
of peeling off the ultraviolet sensitive tape from the wafer 
after the irradiation step. 

Other objects and further features of the present invention 
will be apparent from the following detailed description 

30 when read in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagrammatic view of a device used in a back 
grinding process of the related art. 
35 FIG. 2 is a cross sectional diagram of a wafer before a 
wafer grinding process. 

FIG. 3 is a cross sectional diagram of a wafer under a 
wafer grinding process. 
40 FIG. 4 is a diagram showing an operation of the drying 
section of the related art. 

FIG. 5 is a diagram showing an operation of the UV 
radiation device of the related art. 

FIG. 6 is a diagram showing an operation of the remover 
45 of the related art. 

FIG. 7 is a diagrammatic view of a semiconductor device 
manufacturing apparatus of an embodiment of the present 
invention. 

FIG. 8 is a cross sectional diagram of a wafer before a 
50 wafer grinding process according to the present invention. 

FIG. 9 is a diagram showing an operation of the wafer 
grinding section of the present invention. 

FIG. 10 is a diagram showing an operation of the drying 
55 section of the present invention. 

FIG. 11 is a diagram showing an operation of the remover 
of the present invention. 

FIG. 12 is a diagram showing a second operation of the 
remover of the present invention. 

60 DETAILED DESCRIPTION OF THE 

PREFERRED EMBODIMENTS 

In the following, a principle and an embodiment of the 
present invention will be described with reference to the 
65 accompanying drawings. 

FIG. 7 shows a semiconductor device manufacturing 
apparatus 30 of an embodiment of the present invention. 



